Some risk factors contribute to various adverse effects on project implementation, especially the construction project. Risk needs to be recognized by analyzing the relationship between frequency of risks occurrence and impacts that may arise regarding construction time completion. e superposition of frequency and impact will indicate the risk importance of various risk factors.
Introduction
Implementing the construction projects is vulnerable to risks that affect project objectives. Some internal or external risk factors may affect project targets. Project risk can be sourced from resource factors, which includes labor, materials, and equipment.
Risks are likely or no and, if they occur, will have an impact on the project [1] [2] [3] [4] [5] . In the opportunity theory, the risk is the probability of unexpected conditions and all of consequences possibility for project delays or project failures [6] [7] [8] [9] [10] [11] . Risks are the variable of activities or factors and, if they occur, will decrease the achievement level of project objectives, i.e., cost and performance [12] [13] [14] [15] . From the above definition, it can be concluded that the risk is an occurrence of uncertainty with an absolute chance of a condition that leads to unfavorable consequences of project objectives. Furthermore, risks in the project are a result in unfavorable physical, schedule, and financial consequences for the achievement of project objectives, i.e., cost, time, and project quality [12, 13] . erefore, the risk is essential to manage risk project that can survive or perhaps optimize risk [12, [16] [17] [18] .
e construction project implementers in Aceh Province face various risks over the past 15 years, such as the military and political conflicts of 2000-2004, postearthquake and tsunami rehabilitation and reconstruction in [2005] [2006] [2007] [2008] [2009] , and postrehabilitation and reconstruction in 2010-present [19] . ese three periods provide different risk characteristics, both concerning the probability of the occurrence [20] [21] [22] [23] [24] and the impact [25, 26] for the project implementer.
e first period was the period when there was a conflict of interest between GAM (Free Aceh Movement) and the central government. In that period, many armed conflicts affected the security and safety [19] . Most contractors tend to refuse project work for security reasons.
is condition could cause many projects, for both public and private sector investment running improperly. e second period is the period of rehabilitation and reconstruction, where the political conflict has decreased dramatically, and this was marked after signing peace memorandum on 15 August 2005 [19] . e number of construction works increased very high in this second period if compared to the previous period. e increase in employment is not proportional to the number of contractors and labors available in Aceh Province. e third period is the period in which the political and military conflicts have decreased, and the number of jobs declines drastically, or this condition is called as a normal condition until the current condition.
Risk assessment can be attributed to some factors and targets of a construction project consisting of cost, time, and performance. Previous research has indicated that various risk factors including factors related to project resources [20] , external factors [21] , managerial and operational factors [22] , contracting and design factors [23] , and financial and construction methods [24] . e potential for risk occurrence tends to be seen in the project resource factors associated with labors, and external factors related to government policy.
While associated with the impacts assigned to the project objectives, the studies that have been conducted are likely to see the impact on the cost aspects [25, 26] . e assessment of risks to project completion time has not been explained. e risk assessment of time is required given that this element is one of the success indicators of a project achieving its objectives. Analyzing the time risk impact on a construction project is required related to our previous risk factors as in paper [20] [21] [22] [23] [24] [25] [26] . Considering the abovementioned conditions, this study is aimed at assessing potential risks that may arise from the timing of completion of a construction project. e risk assessment focuses on project resource factors comprising labor, material, and equipment factors.
Materials and Methods

Data Collection.
is research uses primary data collected by using questionnaire instrument. e questionnaire contains some questions prepared to obtain information related to the characteristics of the respondent, the occurrence frequency rating, and the impact on the timing of completion of the construction. Risk factors associated with project resources include 7 variables of labor factor, 10 variables of material factors, and 17 variables of equipment factor (Table 1) .
e selection of respondents is based on a contractor company that has been involved in construction work for the last more than 15 years. e number of companies involved in the questionnaire survey counted 15 companies out of a total population of 20 contracting companies with large qualifications. ese data are based on the membership of the company at the Construction Services Development Agency 2016. e minimum respondent is the personnel of the company at the middle managerial level, such as the director, manager, and senior engineer.
Questionnaire Testing.
is questionnaire testing is conducted to ensure the data collection is valid and reliable to answer the research objectives. e instrument testing uses the validity test and the reliability test. e need for the validity test is to show the validity levels of an instrument by using the Pearson product moment correlation [27] . Pearson product moment correlation (r) measures the linearity of two paired variables x and y for n number of respondents. To determine whether or not a valid variable item uses the criteria, the following conditions were assumed:
(1) If t ≥ t sig , then the variables are declared as valid (2) If t < t sig , then the variables are declared as invalid 
e reliability test (r) is performed to ensure the reliability of instrument as the data collection tool by using Cronbach's Alpha (C-Alpha) analysis. An indicator of questionnaire feasibility is measured by the C-Alpha coefficient ≥0.6. e significance level for the statistical test used is 5%. e reliability test is performed using Equations (3)- (5) [28] :
where r � reliability of the instrument, k � the total of question items, σ 2 b � the variance of items, and σ 2 1 � the total score variance. e variance of items and the total variance are calculated by using Equations (4) and (5):
where xt 2 � the total response of the respondents, xt 2 � the square of total response, Jk i � the sum of squares of whole items, and Jk s � the total square of response.
Analysis
Analysis of Frequency Index (FI). Frequency index (FI)
is used to assess the frequency of risk occurrences. e index is used as an indicator to explain the frequency of risk factors reviewed. e FI analysis is as follows [29] :
where i � the index of the category, a i � the weight of the i-th response, n i � the total of respondent response for item i-th, and N � the total number of respondents. e frequency index scale was made using a Likert scale with the criteria shown in Table 2 .
Analysis of the Severity Index (SI).
e assessment results of risk impact on project completion time are presented in the form of the severity index (SI). e severity index shows the impact index of the emergence of internal risk factors [29] . e index is an indicator of the magnitude of the impact of resources risk factors reviewed. e classification of the risk impacts of the severity index scales used in this study can be seen in Table 3 . e severity index analysis [29] is done by using the following calculation formula:
where i � the index of the category, a i � the weight of the i-th response, n i � the total of respondent response for item i-th, and N � the total number of respondents. e severity index scale was made using the Likert scale with the criteria shown in Table 3 .
Analysis of Risk Importance Index (RII).
e risk analysis is completed by using the risk importance index (RII) analysis, as it is formulated in Equation (8) . Risk importance is one method to measure the importance of risk based on the amount of occurrence (frequency) and impact (severity) that can be caused. is risk importance will be analyzed against per variable of the resource risk factors:
where FI � frequency index of each risk variable and SI � severity index of each risk variable.
Results and Discussion
Respondents' Characteristics.
Respondents' characteristics are divided into two, namely, the characteristics of personality and characteristics of the contractor, as shown in Tables 4 and 5 . Data are collected from 15 respondents who were working in a contractor firm with great qualification domiciled in Aceh Province. Respondents of this study generally have a position as manager and director of the company with work experience between 2 and 4 years. Typically, the contractor has more than 15 years of experience in the field of construction and has handled a number of projects during the political conflict period, the rehabilitation and reconstruction period, and post-rehabilitation and reconstruction period, so it can be concluded that the contractors who are the respondents of this research understand project risks at all three periods. Advances in Civil Engineering
Result of the Validity Test and the Reliability Test.
e validity test in this paper uses a confident level of 95% (5% significant level) by t sig obtained equal to 0.514. e test criterion is that if t ≥ t sig , then the instrument is declared valid, and vice versa. e results of the validity test for data of frequency index and severity index of each question are summarized in Tables 6 and 7. e reliability test result for the frequency index and the severity index analyses indicate that the C-Alpha value for all risk factors (labor, materials, and equipment) is higher than 0.6, as summarized in Tables 8 and 9. 3.3. Risk Assessment. In the case of frequency analysis of labor risk factors, there are no "often" variables with consistent occurrence in the three study periods, and only 4 (four) "often" variables appear consistently in Period I and Period II. ese variables are A1 (poor labor availability), A2 (inadequate labor capacity), A3 (poor worker discipline), and A4 (low work productivity). Although consistently appearing in the first two periods, the variables A1, A3, and A4 show a declining pattern from the initial period to the next period, except A2. is condition is reasonable, while from the Period I to the next period, the threat to the lives of labors is more secure.
In the material risk factor, there are 2 (two) "often" variables such as variable of B1 (material price increase) and B2 (material delivery delay). Only B1 variable consistently appears on all three periods, except B2 variable. Although B1 is consistent, B1 is not a variable that affects the time risk compared to B2, as its variable name.
In the equipment risk factor, 3 (three) "often" variables appear in Period I, namely, C3 (delayed mobilization of equipment), C9 (fuel shortages), and C10 (difficult to access for heavy equipment). Variable B9 often occurs in Period I because of wars between parties (characteristics of conflict areas) that hinder the mobilization of heavy equipment. e results of FI analysis for three factors can be seen in Table 10 .
In case of the severity analysis for labor risk factors, only 1 (one) "high" variable and variable A1 appear only in Period I (poor workforce availability). In the case of the severity analysis for material risk factors, only 1 (one) "high" variable and variable B2 appear only in Period I (material delivery delay). While for the equipment risk factors, there is no "high" variable giving impact toward time severity. e results of SI analysis for three factors can be seen in Table 11 .
In the case of risk importance index, the analysis for three risk factors in all three periods analyzed is in the next section. (Table 12) in each period, the highest rank of variable is A1 (low availability of labor) in Period I, variable A2 (the ability of labor is less) in Period II, and variable A3 (the discipline of unfavorable workers) in Period III. e risk of A1 variable tends to decrease over the three periods. Generally, there are 3 (three) high-score variables of RII in the labor factors. is RII of the three variables is obtained of the relative frequencies of occurrences (FI) and impact of severity (SI). e RII of high-score variables is used to analyze time risk to achieve the completion of the contract time. e problem of A1 (low availability of labor) is commonly experienced in Period I (military and political conflict), in which laborers from outside Aceh do not dare to come to work in this area. When the conflict situation decreases, the problem of labor availability can be resolved, otherwise to A2 (the ability of labor is less).
Risk Importance Index for Material
Factor. Based on the calculation of the average RII (Table 13) , the highest rank of the variable is B2 (material delivery delay) in Period I, variable B1 (material price increase) in Period II, and variable B2 (material delivery delay) in Period III. e risk of B2 variable tends to decrease over the three periods.
e material factors also contribute to the completion of the project according to the time target. From the three periods of the study, the risks to completion times are determined by B1 (material price increase) and B2 (material delivery delays). B1 variable (the problem of price increase) in Aceh is determined by the supply and demand aspects influencing the time transportation. During the Period II (rehabilitation and reconstruction period), there is a high increase in material demand without the availability of adequate supply. Delivery delays are also a problem considering the distribution of separate project sites and not in the economic center of a region.
Risk Importance Index for Equipment
Factor. Based on the equipment risk factor, the variable with the highest RII in Period I is C3 (delayed mobilization of equipment), while in Periods II and III, the C5 variable (tool breakdown). e risk Advances in Civil Engineeringof C3 variables tends to decrease from Period 1 (0.390) to the next periods (Period 2 (0.269) and Period 3 (0.215)). Based on this condition, it can be seen that these variables give an essential role in the delay of construction project work in the three phases of study in Aceh Province. e results of RII analysis can be seen in Table 14 . e delay problems in the project completion in this factor arise due to the variables of C3 (delayed mobilization of equipment) and C5 (tool breakdown). is delay mobilization due to limited access of contractor companies to project sites during this period is emerged during Period I (military and political conflict periods). In the two subsequent periods, the problems, generally, arise due to the inability of firms to overcome the equipment damage along with the increasing and workload of equipment need. 
Risk Assessment of Resources Factor for All Periods in
Aceh. In this subsection, risk assessment analysis in the three periods in Aceh Province is based on the resources factor of a combination of labor, materials, and equipment. In Table 15 , the top ten variables of 35 risk assessment variables are shown. e top ten variables are A1, A2, A4, B2, B3 [31] , B3 [32] , A2, B1, B2 [33] , and A1, A2, A4, B1, B2, B3, C5 [34] . Based on these top ten variables, seven variables are related to variables in other studies from other regions or countries. While the rest three variables become the contractor's risk characteristics from this research case study (A3, C9, and C10).
Conclusions
is study shows the result of assessment related to risk assessment by using the indicator of frequency, severity, and risk importance index. e project risk is the superposition of RII on all risk variables. Each variable is a function of frequency and severity. Both frequency and severity influence high and low risks. e RII analysis is used as an input to assess the most dominant risk of cost, time, and quality.
Based on the labor risk factors, the most dominant time risk variable occurring in Period I is the inadequate availability of labor; in Period II, the ability of the workforce is lacking; and in Period III, experience/expertise of the contractor is lacking. From the material risk factor, the most dominant time risk variable occurs in Period I, and Period III is the delay of material delivery, while in Period II, the material price increase. Based on RII analysis result from the equipment risk factor, it can be concluded that the most dominant time risk variable occurring in Period I is the delay in the mobilization of equipment, while in Period I and II, equipment malfunction.
We have analyzed 35 variables which were categorized into three factors of variables which are tested in three periods providing different risk characteristics, both concerning risk probability and risk impact. Based on the variable, it has been concluded that ten variables as the most dominant risks that arise simultaneously in all three periods. Four variables, namely, low labor availability (A1), the ability of the labor is lacking (A2), the discipline of unfavorable labor (A3), and low labor productivity (A4), are derived from labor factors. ree variables, namely, the increase in material prices (B1), delay in material delivery (B2), and Advances in Civil Engineering 7 theft of material (B3), are derived from material factors. While the three variables are device damage (C5), fuel scarcity (C9), and the difference between difficulties to access heavy equipment (C10) come from the equipment factor. e ten dominant variables, three of which are A3, C9, and C10 are derived from the characteristics of the three periods in this study, while seven variables are also related to risk variables in other regions or countries, namely, A1, A2, A4, B1, B2, B3, and C5.
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